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Abstract This paper considers a family of finite dimensional simple Lie su- 
peralgebras of Cartan type over a field of characteristic p > 3, the so-called 
special odd contact superalgebras. First, the spanning sets are determined for 
the Lie superalgebras and their relatives. Second, the spanning sets are used 
to characterize the simplicity and to compute the dimension formulas. Third, 
we determine the superderivation algebras and the first cohomology groups. 
Finally, the dimension formulas and the first cohomology groups are used to 
make a comparison between the special odd contact superalgebras and the other 
simple Lie superalgebras of Cartan type. 
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0. Introduction 

The theory of Lie superalgebras has seen a significant development. For example, V. G. Kac 
classified the finite dimensional simple Lie superalgebras and the infinite dimensional simple 
linearly compact Lie superalgebras over algebraically closed fields of characteristic zero (see 
HIS EH)- But there are not so plentiful results for modular Lie superalgebras (that is, Lie 
superalgebras over fields of prime characteristic). The classification problem is still open for 
finite dimensional simple modular Lie superalgebras (see [H, HH for example) . As far as we 
know, [Sllll should be two of the earliest papers on modular Lie superalgebras. Recently, 
certain new simple Lie superalgebras over a field of characteristic 3 were constructed and 
studied 

0,0. in UM\m 

six families of finite dimensional modular Lie superalgebras of 
Cartan type W, S, H, K, HO and KO were considered and the simplicity and restrictiveness 
were determined. The superderivation algebras have been sufficiently studied for these 
Lie superalgebras [1, 0, Q, [lij ■ In a recent paper jj] , the finite dimensional special odd 
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Hamiltonian superalgebras were introduced and the spanning set, simplicity and dimension 
formula were determined. 

In the present paper, motivated by @, 0|i we study a family of finite dimensional Lie 
superalgebras of Cartan type over a filed of characteristic p > 3, the special odd contact 
superalgebras, and determine the spanning sets, simplicity, dimension formulas, the su- 
perderivations and the first cohomology. From the discussions and certain conclusions in 
this paper one may see that, as in the non-modular case, the special odd contact superalge- 
bras possess more complicated structures and have no analogous in the finite dimensional 
modular Lie algebras of Cartan type (cf. (lil. fl3l|). 

1. Preliminaries 

Throughout F is a field of characteristic p > 3; Z2 := {0, 1} is the additive group of two 
elements; N and No are the sets of positive integers and nonnegative integers, respectively. 
Fix an integer n > 3 and an n-tuple t := (ti, . . . ,t n ) £ N™. Put ir := (jri, . . . ,7T n ), 
where in := p li — 1 for i £ l,n. Let 0(n;t) be the divided power algebra with F-basis 
{x {a} I a E A{n;t)}, where A(n;t) := {a E N l | a % < tt 4 }. Note that x (0) := 1 £ 0(n;t), 
where = (0, . . . , 0) £ A(n;t). For £, :— (Sn,Si2, . . . ,Si n ) £ A(n;t), write Xi for x' £i ', where 
i = l,n. Let A(m) be the exterior superalgebra over F in m variables x„ + i, x n+ 2, ■ ■ ■ , x n + m - 

Set 

B(m) := ■ ■ ■ ,ik) \ n + 1 < i\ < ii < ■ ■ ■ < ik < n + m; k e 0, m} . 

For u := (ii, 12, ■ ■ ■ ,ik) £ B(m), write \u\ := k x u := Xi t Xi 2 ■ ■ -Xi kl and denote by u itself 
the index set {ii, . . . , ik}- For u, v £ B(m) with u n f = 0, write it + v for the uniquely 
determined element w £ B(m) such that w = u U v. If u C u, write u — v for the uniquely 
determined element u; £ B(m) such that w — u\v. Clearly, the associative superalgebra 

0(n, m;t) := 0{n\ t) ® A(m) 

has a so-called standard F-basis 

{x (q) ® x u I (a, u) £ A(n; t) x B(m)}. 

Let 9 r be the superderivation of 0(n, m;t) defined by d r {x^ aS> ) — x^ a ~ er ^ for r £ 1, n and 
d r (x s ) = S rs for r, s £ 1, n + to. The generalized Witt superalgebra W (n, m;t) is F-spanncd 
by {f r d r I f r £ 0(n,m;t),r £ l,n + m}. Note that VF(n,TO;<) is a free O (n, to; i)-module 
with basis {d r \ r £ l,n + TO}. In particular, W(n,m;t) has a standard F-basis 

{x (a) x u d r I ( a, it, r) £ A(n; t) x B(m) x 1, n + to}. 

For an n-tuple a := (ai,...,a„) £ Nq, put |a| := a i- The associative algebra 

C(n, m;t) has a standard Z-grading structure 0(n,m;t) = ®f— G(n,m;t)i, where 

0(n,m;t)i := span F {a; (Q) a;' tl | |a| + |u| = i}, £ := |tt| + to. 

For a vector superspace V = Vq © Vj, we write p(x) := for the parity of a homogeneous 
element 2; E Ve, € Z2. Once the symbol p(x) appears in this paper, it will imply that x 
is a ^-homogeneous element. 

When m = n + 1, we write := 0(n,n + l;t). Recall the odd contact superalgebra, 
which is a simple Lie superalgebra contained in W(n, n+ l;t), defined as follows (see [3, 0|): 

#0(n,n + l;t) := {fljfoW I a £ 0}, 
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where 

D KO (a) := T H (a) + {-l) p ^d 2n+1 (a)^ + (35(a) - 2a)d 2n +i 

and 

£ 1=^^, T ff (a) :=^(-l)^')P( a )9Ha)^, 
i + n, if i g l,n I 0, ifigl,n 



i — n, ifign + l,2n, [ 1, if i g n + l,2n + 1. 

Note that for a, 6 G , 

[%o(«),%W] = D KO {D KO {a){b) - (-l) p(a) 29 2n+1 (a)6) (1.1) 

(see @,@]). Given A G F, put 

SKO"(n, Ti + l; A, t) := {L>ifo(a) I div A (a) = 0, a G O}, 

where 

div A (a) := (-l)P( Q )2(A(a) + (2) - n\id )d 2n+1 (a)) 

and 

n 
i=l 

Then one can verify that SKO"(n, n + 1; A, t) is a subalgebra of KO(n, n + 1; A, t) (c.f. [H). 
The following symbols will be frequently used in this paper: 

A, Vi(a:< a >a; u ) := z^Wz"; r? := V.A, fonj+U 

for fixed (a,u) G A(n;rj) x B(n + 1), 

/(x (q) x m ) := /(a, u) :={ieT~H \ Ai[x {a) x u ) ^ 0}; 

I{x {a) x u ) := Z(a, u) := {i G T~n | V l (x (a) x u ) ^ 0} 

and 

X>* := {x^x u G O | I(a,u) ^ 0, /(«,«) ^ 0}. 
Recall some Lie superalgebras contained in W(n,n;t): 

SHO'(n,n;t) := {T H {a) \ a g C(n, n; t), A(a) = 0}; 
SHO(n,n;t) := [SHO'(n,n;t),SHO'(n,n;t)]. 

It was proven in Q that 

SHO(n,n;t) = sp&n v ({T H (x^x u ) \ I(a, u) = 0, I (a, u) ^ 0} U Q) , (1.2) 

where 

£:={T H (x (Q) a; u - ^ r«(i' a '/)) | A" e P*,? e J( a , U )}. 

z£/(a,u) 

Let ]C(n,n + 1; A, i) be the subspace spanned by the elements Dko(o-)j where a G ®i>\Oi 
such that 

div A (a) = 0, d 2n+ i(a) = 0. (1.3) 
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If 92n+i(a) = <92n+i(6) = 0, that is, a, b £ 0(n,n;t), then by (jl.ip . we have 

[2Wa),Djs-o(&)] = D KO {T H {a)(b)). 

Note that 

[T H (o),r ff (6)] =T H (T H (a)(b)). 
It follows that /C(n, n+1; A, t) is a subalgebra of SKO'(n, n+1; X,t). Moreover, the mapping 

p:C(n,n+l;A,i) — > SHO'(n,n;t), D KO {a)\ — >T H (a) (1.4) 

is an isomorphism of Lie superalgebras. In this paper we mainly study the following derived 
superalgebras 

SKO'{n,n + l:X,t) := [SKO"(n,n+ 1; X,t),SKO"(n,n + l;X,t)], 

SKO(n,n+l;X,t) := [SKO'{n, n+1; X,t), SKO'{n, n + 1; X,t)], 

called the special odd contact (Lie) superalgebras. For simplicity in the following sections 
we shall write g for SKO and usually omit the parameters (n,n + 1; X,t). 

2. Spanning sets 

From now on, we take the convention that the expression x^ a 'x u implies that a £ A(n;t) 
and it £ B(n). For / £ O, if there is i £ l,n such that V^(/) + 1 0, then / is called i- 
integral. If /(a, it) ^ 0, we write q( a ,u) '■— min/(a,it). Recall our convention that n > 3. 
To formulate the linear generators of g" (Theorem l2.1[) . we introduce the following symbols 
for q £ I(a, u), 

A(a, it, g) := x {a) x u - ^!{x {a) x u ), 

i£j(a, tt) 

B(a,u,X,q) := (-l) |u| (nA - zd(x {a) x u ))W q (x {a) x u ), 

E(a,u) :=D KO {x^x u ), 

E(a, u, q) := D KO (A(a, u, g)) , 

E{a, u, 2n + 1) := D KO (x^x u x 2n+1 ) 1 

E(a,u,2n + l,g) := D KO (x {a) x u x 2n +i + B(a,u,X,q)), 

G(a, u,2n + l,q) := D KO (A(a, it, q)x 2n +i + B(a, it, A, g)) 

and 

51 := u) | /(a, u) = 0, (a, u) ^ (0, 0)}, 

5 2 := {E(a,u,q) \ x {a) x u £V*,q£ I(a,u)}, 

5 3 := {-E(a, u, 2n + 1, g(a, u)) \ I(a, u) = 0, 1 (a, it) + 1 0}, 

5 4 := {G(a,u,2n + l,q) \ x (a} x u £ T>* , q £ T(a,u)}, 

5 5 := {E(a, u, 2n+l)\ I(a, u) = 0, 1(a, u) = 0, nA - zd(x (a) x u ) = in F}. 
One can easily verify that uf =1 5,; C g" and span F Si fl span F (Uj^jS , J ) = 0. 
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In the following, we use frequently a decomposition: Given j £ n + 1, 2n + 1 any element 
/ £ O can be uniquely written as 

f = foXj + h where <9,(/o) = <9j(/i) = 0, 

called the Xj- decomposition of /. The X2„+i-decomposition of / S is 

/ = foX2n+i + h where 9 2 n+i(/o) = d 2n +i(fi) = 0. (2.1) 

Theorem 2.1. g" is spanned by {Dko(^)} and Uf =1 5i. 

Proof. Let Dxoif ) be an arbitrary element of g", where / £ O such that div A (/) = 0. We 
want to show that Dxo(f) is a linear combination of {Dko{^)} and Uf =1 5j. Consider the 
X2n+i-decomposition (|2.ip of /. We have 

2(-1)pW')(A(/ )x 2 „ +1 + A(/i) + (-1)p(A)(S) - nAido)(/ )) = div A (/) = 0. 

It follows that 

A(/ ) = (2.2) 

and 

A(/i) = (-l) p(/0) («Aid o - S))(/o). (2.3) 

From (|2.2|) one sees that / £ F or D K o(fp) £ K(n,n + 1; A,i). From Ij 1.4)1 we know that 
/C(n, n + 1; X,t) = SHO'(n, n; t). Then by 0, Theorem 2.7], JC(n,n + 1; A,f) is spanned by 
5i U 52. Thus, we can suppose 

/o = a^a^a;" + ^ a( a ,„) A(a, u, g), (2.4) 

l(a,u)=0 i(")a:«£ri«, g 6f(Q,u) 

where a( Q . u ) G F. 

Suppose nA — zd{x^x u ) ^ in F for some a, u with I{a,u) — and I(a,u) — 0. It 
follows from ()2.3)) that a( ai „) = 0. Thus ()2.4p can be rewritten as 

/O = ^2 a,{a,u)X {a) X U + ^2 a (a,u)X {a) l" 

fCo.tO=0.7(a.«)=e J(a,u)=0,7(o,u)^0 

+ X! a( a ,u)A(a,u,q). (2.5) 

xC° ! Jx' u GX5*,gEJ(Q!,ii) 

.9 := fi~ ^2 a(a,u)B(a,u,\,q(a,u)) 

^2 a( a ,u)B(a,u,X,q). (2.6) 

x{ m ) X u GzD* ,q£l (OijU) 

A(/i) = A( 5 )+A( 51 a M B(a,«,A,9(a,«)) 

7(a,«)=0,7(a,«)^0 

+ ^2 a {a,u)B(a,u,X,q)j 

= A(s) + (-l)etf°)(nAid o -9)(/ ). 



Let 



Then 
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Then by (|2.3[) . we have A(g) = 0. Hence jeFor Dxoig) G K.(n,n+1; A, t). Consequently, 
D K o(g) G span F (Si US 2 U {£>*- (l)}). (2.7) 
From (1231) and (1231) it follows that 



/ = foX2n+l + h 

= /o^2«+i + ^2 a( a ^B(ct,u,\,q(a,u)) 

7(a,tt)=0,7(a,«)#0 

+ X! a (ctitl) B(a,u, A,!?) +.g 

;(«,«)=iu>,»)=i Z(a,Tt)=0,7(a,«)#0 

TiA-zd(^( a )a; w )=0 

A,g(a,u))) + 
+B(a,u,\,q)) + g 

= a( CMt )£(a!,ti,2n + 1) + 0( ajU )E(a, u, 2n + 1, t?(a, u)) 

i(t,,«)=»,;>,«)=li I(a,u)=0,I(a,u)#0 

nA-zd(a;( a ) a; 11 ) = 

+ a(a,«)G f (ci!,'u,2n+ + g. 



This combining (12. 7|) shows that 

Dko{J) is a linear combination of U i=1 U {Dxo(l)}. 



□ 



Lemma 2.2. Suppose Dxo(f) G g" arte? / = /oa^n+i + /i *s fie X2n+i-decomposition. 
Then [D KO (f),D KO (l)} = 2D KO (f ). 

Proof. Using one may directly compute. □ 

Lemma 2.3. 7/ Dxo{f) G [/C(n, n + 1; A, £), /C(n, n + 1; A, £)], then f does not contain any 
nonzero monomials of the form such that I(a,u) = 0, I(a,u) = 0. 

Proof. Write Dxo(f) = [Di<o(g), Dxoih)], where g, h satisfy the conditions (|1.3p . Then 

by HUD, 

T H (f) = [T H (g) 1 T H (h)] 
and the conclusion follows from f7, Proposition 3.4]. □ 



Put 



2li := {x (a) x u | I{a, u) = I(a, u) = 0}, 
2t 2 := {i (o) x" | I(a, u) = 0, J(a, u) ^ 0}. 



Note that 

x (a) x u G <;= ^ a . _ ^ or q for al j ^ G anc i u = {y | ^ =o,jg l,n}. (2.8) 
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It is clear that 

Si U {D KO (l)} = {D K o{f) I / G Six} U {D KO (f) | / G 2l 2 }. 
Given r G l,n, let 

J(0) :=0, 

J(r) := {(ii, . . . ,i r ) | 1 < i\ < ■ ■ ■ < i r < n}. 
For (ii, . . . , i r ) G J(r), r£0,n, let 

. . ., i r ) := x (^i+-+^r^ r ) x {i', ...,»')-<<!. 

We list some technical formulas, which will be used later. Suppose /(a 1 , u 1 ) = 0, /(a 2 , u 2 ) = 
0, a 1 + a 2 = a, it 1 + u 2 = u, q G /(a, u). Then 

[^nS2n +M ),^^2n +M )] = | S'^Jn + l,,) * = J (2 . 9) 



7G(a,ti,2n+l,g) if I(a,tt) ^ 0, 



where 

7 : = ± 



(n\-zd(a 2 ,u 2 ))( " +(zd(a 1 , U 1 )-zd(a 2 ,u 2 ))( /a i 

-(nA-zd(a 1 , U 1 ))f * V. 

Suppose / 6 0(n, n;t) is g-integral, where g £ l,n. Put 

Y(f, q) := D KO (fx 2n+1 + (-l)P(*>)(nA - zd(/ ))V,(/ )). 

In the sequel, once the symbol Y(f,q) appears, it will impliy that / G 0(n,n;t) is q- 
integral. 

NOTICE that in Lemmas I2.4i 12.51 Theorems 12.61 and 12.71 we will always assume that 
D K o(fo), D KO (go) G Si U S 2 U {D KO (l)}. 

Lemma 2.4. We have 

[Y(f ,q),D KO (g )] 

2n 

= ^o(^(-l)' l( ' i ' )p(/o:C2 " +l) a i '(/o^n + i)a i (. 9 o) + (2 - zd( 5o ))/o 5 o 



1=1 



+ (-l)P^)(nA- Z d(/o))^(-l)^') p ( v ^ A »^(V 9 (/o))a 2 (.go)) (2.10) 
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and 



[Y(f ,q),Y(g 0) r)} 

D K o((-l) p{fo)+p{9o) (n\ - zd(/o))(zd(V g (/o)) - 2)V g (/o)g 

2n 

+ ( _l)p(/o)+p( S o) (nA _ zd(/o))(nA _ zd(9o)) ^ ( _ 1) Mi)p(V 9 (/o)) 9 ., (Vg(/o))9 . (Vr(5o) J 



2n 



+ (-l)P^)(nA-zd( 30 ))^(-l)^ l ')P^«— +l) ^(/ x 2n+1 )5 4 (V r (.g )) 
i=i 

2n 

+ (-l)P^)(nA- Z d(/o))E(- 1 )^ ( ° P(V,(/o)) ^'( V «(/"))^(3o^n + i) 

i=l 

+(-l) p(9o) (»A-zdCflb))(2 + zd(V r (fld)))/oV r Cflb) 

+ (zd(/ ) - zd(5o))/offoa;2n+i) • (2.11) 

Proof. Using one can directly compute. □ 

Given A G F and i G Z, put 

6;(A, n) :— {k G 0~ra \n\-n + 2k + l = 0e ¥}, 

the set of all the integer solutions between and n of the equation that nX — n + 2x + 1 = 
in F. Put 

G := G(tt - £l , (2', . . . , n'), 2n + 1, 1). 

Lemma 2.5. // [Y(/o, 0> ^(ffOj t)] = sG for some / s £ F, then there is k G l,n such 
that fo and go are k-integral. 

Proof. If there exists no such fc, then 

V fc (/o 5 o) = V fc (^(/o)ft(Vr(flb))) = V fc (fy(V,(/o))0i(flb)) = 
for all k G l,n. Since [V(/o, 0; ^(ffo, r )] = sG, it follows that 

/o<?o = ^(/o)^(V r ( ffo )) = fy(V,(/o))3i(Sb) = 0. 

Then by (|2. 1 1[) we have s — 0. This contradicts the assumption that s / 0. The proof is 
complete. □ 

Theorem 2.6. If nX + 1 ^ in F or So(n, A) ^ 0, tfien 

fl" = g' © span F S 5 © 51 ¥D KO (X(ii,...,i r )). 

ree 2 (A, n ) 

(i 1 ,...,i r )£J(r) 

IfnX + 1 = in F and & (n,X) = 0, i/iera 

0" = q' © span F 5 5 © ^ ¥D KO {X{i u . . . ,i r )) © FG. 
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Proof. In the light of Theorem 12. II our discussion is divided into six parts. 

Part 1. Assert that {D KO {f) f £ 2l 2 } U 5*2 C g'. This follows from Lemma O 

Part 2. Assert that S3 C g'. Consider the elements in S3, say, E(a,u,2n + l,q(a,u)). 

Take q ^ q{ a , u) - Since 

E(a, u, 2n + 1, q( a>u )) = [E(a + e 9(cv u) , u), E(0, q' (au) ,2n + 1, q)} (mod S 2 ), 

we have E(a,u,2n + l,qr atU \) <E g'. Thus, S 3 C g'. 

Part 3. Assert that S 4 \{±G} C alg F (S 3 U {D KO (l)}) C g'. Consider G(a,u,2n + l,q) e 
S 4 . Suppose I(a, u) — {ii, . . . , i k } 7^ and u = . . . , i' fc+1 , . . . ^ 0. Write 

(a 1 ,?/ 1 ) := (a n e n H h a ifc e ifc , ■ • • , v)); 

(a 2 , it 2 ) := (a — a , u — u 1 ); 

(a 3 ,u 3 ) := (a t2 e t2 H h a ik e ik , i' k+1 , . . . , i' r )); 

(a 4 ,M 4 ) := (a-a 3 ,u-u 3 ). 

By (|23| . we have 

[-E(a\ n 1 , 2n + 1, q), E(a 2 ,u 2 , 2n + 1, q)} 
= (n\a q -(a q + l)zd{x {a2) x u2 )+zd{x {al) x ul ))G(a,u,2n + l,q) (2.12) 

and 

[E(a 3 , u 3 , 2n + 1, g), £(a 4 , u 4 , 2n + 1, q)} 
= (n\a q -(a q + l)zd(x {ai ' ) x u4 )+zd{x {a3) x u:> ))G(a,u,2n + l,q). (2.13) 

Note that 

(a q + 2)(a ix -1) = (^^-(a^ + ^zd^^^^^+zd^^ 1 ^" 1 )) 

-(nAa g - (a, + l)zd(a; (Q4) a; u4 ) + zd^V)). (2.14) 

Let us show the assertion in Part 3. 

Subpart 3.1. Assert that G(a,u,2n + l,q) G alg F (S 3 U {D KO {l)}) if a q ^ -2 (mod p) 
and ^ 1 (mod p). From (|2.14|) we know that 

n\a q - (a, + l)zd(a; (a2) a;" 2 ) + zd(x (Ql) x ul ) 

and 

n\a q - (a q + l)zd(x (a4) a; u4 ) + zd(a; (Q3) a; u3 ) 
cannot be all zero in F. By (I2.12p and (|2.13[) . we have 

G(a, u, 2n + 1, q) G alg F (S 3 U {D KO (l)}). 

Subpart 3.2. If a q ^ —2 (mod p) and = 1 (mod p), then by Subpart 3.1, 

G(a + e n ,u,2n + l,q) G alg F (S 3 U {Djco(1)})- 

Since S(0,ii) G alg F (S 3 U {Dko(1)}), we have 

G(a,u,2n + l,q) = [G(a + e n , u, 2n + 1, q), E(0, G alg F (S 3 U {D KO (l)}). 
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Subpart 3.3. If a q = -2 (mod p) and -2nA + zd(a, u) ^ in F, then by (|2.9|) , we have 
G(a, u, 2n + 1, q) E alg F (S 3 U {Djco(l)}). 

Subpart 3.4- If a g = —2 (mod p) and — 2n\ + zd(a, w) = in F and G(a, u, 2n + l,q) ^ 
±G, then there is i S 1, n such that 

G(a + Ei,u, 2n + l,q)e alg F (S* 3 U {D KO (l)}) 

or 

G(a, u + (*'), 2n + 1, g) £ alg F (S 3 U {D KO (l)}). 
Since 0), E(0, i') £ alg F (S , 3 U {D KO (l)}), we have 

G(a, u, 2n + l,q) = [G(a + e l , u, 2n + 1, q),E(0, i')] (mod alg F (S 3 U {D KO (l)})) 

or 

G(a, u, 2n + 1, g) = [G(a, u + (i'),2n + 1, g), E{i, 0)] (mod alg F (S 3 U {D KO (l)})). 

Therefore, G(a, tt, 2n + 1, g) 6 alg F (5 3 U {Dko(^-)})- It follows from Subparts 3.1-3.4 that 
Si \ {±G} C alg F (S 3 U {D KO (l)}). 

Part 4. Assert that G £ g' ^=^> 71A + 1 ^ in F or ©o(n, A) ^ 0. Note that 

- 2(n\ + 1)G = [£(tt - £1, 0, 2n + 1, 1), E(0, (2', . . . , n 1 ), 2n + 1, 1)] e '. (2.15) 

If nX + 1 ^ in F, then G £ g'. If 6 (n, A) ^ 0, then for r e 6 (n, A) we have 

Efa + • • • + 7r r , ((r + 1)', . . . ,ri, ), 2n+ 1) e 0". 

Then 

f_l\{n-r+l)(r-l)Q 

= [Efa + ■ ■ ■ + 7r r , ((r + 1)', ...,»',), 2n + 1), E(w r+1 + • • • + tt„, <l', . . . , r', })], 

that is, G € fl'. Conversely, we consider two cases separately: 
Case 1. If 

[Y(fo,q),D KO (g )] = sG, 

then 

[^W/o),£W<?o)] = sS(^ - e x , (2', . . . ,n'), 1), 

where s£F. 

Subcase 1.1. Suppose f = D KO (x^x u ), g„ = D KO (x^x v ) with I(a,u) = 1(0, v) = 
and I(a, u) =f 0, 1(0, v) = 0. Note that 

2n 

[D K o(fo),D K o(go)} = ^(-l)"WHs fc (xW/)S,(x(^«). 
fc=i 

Assume that di(x^x w )di' (x^x v ) ^ for some i € l,2n. By symmetry one may assume 
that i £ 1, n. Then it is easily seen that ^(iWi")^/ (x^x") is of the form sa;^ -6 *^^ - '' ^ . 
It follows that a + — it and u + v = uj (meaning «flti = 0). Noticing that I(a, u) = 
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1(0, v) = 0, one may easily deduce that I(a,u) — 0, contradicting our assumption. This 
shows that s = 0. 

Subcase 1.2. Suppose /„ = D KO (x^x u - E ie i( a ,u) ^!(x ia) x u )), go = D KO {x^x v ) 
with I(a, u) ^ 0, q e T(a, u) ^ 0, /(/?, u)_= and 1(0, v) = 0. Assume that s =f 0. In the 
light of @, Lemma 3.2], there is k G T72^ such that d k (x^ a) x u )d k ' ^ 0. Thus one 

may assume that d k (x^ x u )dy (x^' 'x v ) is of the form sx^^ ek ^x u ^^ k '. Consequently, we 
have 

a + /3 = 7r and it + v = u). (2-16) 

Note that I(j3,v) = and 1(0, v) = 0. By (|2~5)l . we know there is (i x , ...,i r ) G J(r) such 
that rc^rr 1 ' = A(h,...,v). It follows from (|?Td|1 that ^"'i" = X(i r+1 , . . . , i n ). This 
contradicts the assumption that I(a,u) ^ 0, I(a, u) ^ 0. 

Now, in combination with 0, Theorem 3.8], one may prove s = 0. 

Case & Suppose /„ = xW^-E ie j (a ,„) r^z"), 5o = x^x" -E< e /(^,„) 
where i G I(a,u) ^ 0, r G 1(0, v) ^ 0. When I(a,u) = 1(0, v) = 0, one sees that 
/o = x^x 11 and c? = a^x*. If 

[F(/o,/),nffo,r)] = sG ) 

where s G F, by Lemma [231 there is fc G 1, n such that /o and go be fc-integral. By Case 
1, we have 

[Y(f ,l),Y(g ,r)] 
= [Y(f , k) + (-l)PW")( nA _ z d(/ ))lWV/(/o) - V fe (/ )), 
y(. 9o ,fc) + (-l)^(^ - zd( 5o ))^o(V,.( 5o ) - V fe (ffo))] 

= [K(/o,fc),y(sd,fc)] 

= sG = ±sG( 7 r-£ fe! (l / ,...,n / ) - (fc'),2n + 1, k). 

Pay attention to the monomials in (|2.11[) which do not contain X2 n +i- Note that zd(a, u) + 
zd(/3, u) = —2 (mod p). We have 

± s(nA + 2)ajW a j< 1 '-- n '> 

= (_l)M+l»l(nA - zd^^zd^K^+^W^V 

+ (_ 1 )H+l"l( nA _ zd ( 0j u ))( nA _ z d(/3, ^K^zV^V 
-(-l)H+bl(rjA - zd(a, u))(nA - zd(/3, i)))i^( a+E ')i"x(«x" 
+ (-l)H+l"l(nA-zd(/3,t;))(4 + z d(/3 ! t;))a; fc ^ (a) a; tt x^ +E ^^ 

= ±2(nA + l)(n\ + 2)x M x {1 ' '-'^ in F. 

It follows that s = ±2(n\ + 1) in F. 
Part 5. Assert that for r G 0, n, 

D KO (X(i x , i r )) G fl' <=► r £ 6 2 (A, n). (2.17) 

Subpart 5.1. By Lemma |2~3[ if D KO (h) G [/C(n, n+1; A,t), £(n,n+l; A,i)], where h e O, 
then /i has no nonzero monomials A(ii, . . . , i r ). 

Subpart 5.2. Pay attention to the monomials in (|2.11|) which do not contain a^n+i- One 
sees that if [Y(f , q), Y(g , r)]= D^oih), where h G O, then /i has no nonzero monomials 
X(ix, . . .,i r ). 
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Subpart 5.3. If there exist Y(f , q), D KO {go) such that [Y(f ,q ) D K O (g )} = D KO {h), 
where h € O and h has nonzero monomials X(i\, . . . ,i r ), by (|2.10p we have /o5o = 
aX(i\, . . . ,i r ), where ^ o € F, and then 

TOo, ?), D KO (g )} = a(n\ -n + 2r + 2)X(i 1 , i r ). 

The assertion (|2.17p follows from Subparts 5.1-5.3. 
Part 6. Assert that g' PI span F 5s = 0. 

Subpart 6.1. Suppose [Y(fo,q),Y(go,r)] = Dxo(h) and h € O has a nonzero monomial 
of the form a;( ,ri i s *i) • • • x( ni <~ eir >Xi> r ± Xi> ■ ■ ■ a^a^n+i- Then by (|2.1ip . /o,<7o must be of 
the form 

where a + f3 — n^s^ + • • ■ + Wi r ei r , u + v = (i' r+ i . . . , i' n ). In this case, 

TOo,«),y(flb.r)] =0. 

Subpart 6.2. By (|2T0| . if [Y(f Q ,q),D KO (go)} = D KO {h) and h e has a nonzero 
monomial of the form a;( 7ri i ei i) • • • a;( 7ri »- £:i »-)a;^ ^a;^ 2 • • • cc^a^n+i, then there are ^ a £ F 
and /ii G 0(n,n;t) such that 

[%o(/o), -D/fo(.9o)] = aD KO {hi + . . . , i r )). 

This contradicts Lemma l2~3l and therefore, g' n spa%S5 = 0. The proof is complete. □ 
Put 

, _ f ifnA + 1 7^ inF 
" A -- 1 : ~ \ 1 ifnA + 1 = inF. 

Theorem 2.7. g' = g © ¥S' nX _ X G. 

Proof. (1) By Parts 1-3 in the proof of Theorem 12.61 we have 

{DkoU) I / e 2t 2 } U 5 2 U S 3 C g, S 4 \ {±G} C . 

(2) Since 

(nA - n + 2r + 2)D KO (X(i 1 , . . . , i r )) 
= [S(7r n e n ,0,2n+ l,i 2 ),E(n i2 e i2 H h7r ir .e ir ., . . .,?'„))], 

we have DKo(X(ii, . . . , i r )) S for all r ^ 6 2 (A, n). 

(3) We propose to show that 

G € g ^> nA + 1 ^ in F. 

By (|2.15p . we have G <E when nA + 1 ^ in F. The converse follows from Part 4 in the 
proof of Theorem 12.61 □ 
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For distinct i, j, k £ 1, n and q £ 1, n, we list some technical formulas, which will be used 
later: 



[Eik.e,, 0, 2n + 1, q),E(kjSj,0, 2n + 1, g)] = (fc 4 - k J )E(k l e l + kjSj,0, 2n + 1, g)(2.18) 
[E(2 £fe , 0, 2n + 1, g), E(0, (i'),2n + 1, g)] = E(2e k , (i'),2n + 1, g), (2.19) 
[£(2e fc , (0, 2n + 1, g), £(0, 2n + 1, g)] - -2G(2e fc , (k 1 , i'),2n + 1, g), (2.20) 



[£7(2e fcl (»'), 2n + 1, g), E{0, (k'})} = E(s k , (*'), 2n + 1, g) - £(2e fc , <fc', f), «), (2.24) 
[£( £fe! <i'),2n + l,g),S(0,(i , ))] = - J E;(^, («',/)), g + j, (2.25) 
[£( £fe , (*',/))> E(0, (k'),2n + 1, g)] = £(0, (£',/), 2n + 1, g) - £?(e fc , (*', i',f), qft.26) 



[E(ki£i + {k } + l) £j , 0, 2 ? i + 1, g), E(0, (/), 2n + 1, g)] 
= (fc l + ^)G(fc l e l + (fc J + l)e,,(j'),27i + l,g), (2.27) 

[E{TT i s l + (ttj - l)ej, 0, 2n + 1, g), £?(£,-, 0, 2n + 1, g)] 
= nji^+TTj -2)E(TT i e l + n j e j ,0,2n+l 7 q), (2.28) 

[£(ke< + {kj + l)e jt 0),E(p, (j'),2n + 1, i)] 
= + fc J -e i ,0,2n+ l,j) + (fc + l)(nA - 1)-E((*j + l)e< + %£j, (*'), j).(2.29) 



T = {£?(&£*, Q,27J + l,g) | 1 < i < n,0 < Jfei <p u - l,q £ I(&,£„0)}; 
S* = {£7(0, i', 2n + 1, g) | 1 < i < n, g e 7(0, (»'))}. 

Note that T, 5 C 5 3 . 

Theorem 2.8. g is generated by T U 5 U {L>k (1)}. 

Proof. Let Y := alg F (T U 5 U {_Dko(1)})- By Theorem l2.6[ we may complete the proof by 
the following four steps. 

Step 1. Use induction on the number of variables of E(a, u, 2n + l, q{a, u)) £ S% to show 
that S 3 C Y. 

Case 1.1. Assert that for distinct q £ l,n, 



If ki — kj ^ (mod p), the conclusion follows from (|2.18p . If fcj — kj =0 (mod p), we 
consider two cases separately: 

Subcase 1.1.1. Suppose ki ^ 7Tj or fej 7^ 7Tj, say, kj 7^ 7rj. From the above, we have 



[G(2e k , (k', i'),2n + 1, g), £(0, (/))] = £(2e fe , (fc', i',j'),q) 
[E{2e k , (k f , i',j'),q),E(j, 0)] = -E(2e k , (k\ i'),q), 
[E{2e k , {k\ i',j'),q),E(Q, (k'))] = E{e k , {k', i',j'),q), 



(2.21) 
(2.22) 
(2.23) 



and 



Let 



E{k i e l + kjSj,0,2n+l,q) £ Y. 




If ki + k j z£ (mod p), then by (|2 . 2T[) we have, 

G{k t e t + [kj + l)sj, (f},2n + 1, g) £ Y. 
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It follows from Lemma [2721 that 

E(k i e i + (k j + l)e j ,(j'),q)€Y. 

If fcj + kj =0 (mod p), then ki < iii — 2 or fc 3 < irj — 2. Without loss of generality, suppose 
ki < TTi — 2. From the above, we have 

l?((i,il)e 1 i(fc ] il) £j ,( J ''),,)ey. 

Note that E(0, (i'}) e Y and 

E(k l e l + (fc, + l)ej, (j'),q) = [E({ki + l)e, + (fc, + l)e J; 0"), g), £(Q, *')]• 

We have E(kiEi + (kj + l)sj, (j'),q) <E Y and then 

E(ki£i + kj£j,Q, In + 1, q) 
= [E(hsi + (kj + l)sj , 0), £(0, (j'),2n + 1, 9)] 

= E(k l e l + kjEj,0, 2n +l,q)- (h + kj - l)E(k t e l + (kj + l)ej, (j'),q) (mod Y). 
Subcase 1.1.2. Suppose ki = 7Tj, kj — -Kj. By (|2.18l) . 

E(tt 1 e 1 + (-Kj - l)ej, 0, 2n +l,q) E Y. 

It follows from (|2~2"g|) that 

£;(7r i e l + 7Tj£j, 0, 2n + 1, g) 6 F 

Case C2. Suppose i ^ j S l,n, q = i or g = j, say, g = j. Then kj ^ Ttj. It follows from 
(j2~29|) that 

E(k l e l + kjEj,0, 2n + 1, q) e Y. 
Similar to Cases 1.1 and 1.2, using (|2.19[) - (|2.26p we may obtain that 

E(Ei,{j'),2n+l,q), E(0, (i',j'),2n + l,q) eY for all i ^ j E T~n. 

Then by (|2.9[) and induction one can show that S3 C Y. 

Step 2. By Part 3 in the proof of Theorem [2J] and Step 1 we have S4 \ {±G} C Y. 
Step 3. Assert that {D KO (f) \ f S 2t 2 } U S 2 C Y. Note that 

{D K o(f) I / G 2l 2 } U 5 2 \ {±£(tt - £l , (2', . . . , 77'), 1)} C Y 

can be easily seen by Lemma |2~21 since S3 U 6*4 \ {±G} C F. Note that 

(3 - n)E(ir - £1, (2', . . . , ri), 1) = [#(tt - £1, 0, 2n + 1, 1), E(0, (2', . . . , 71'})] (mod Y) 

and 

(4 - n)£;(7r - £1, (2', . . . , ri), 1) = [G(n - £1, (2'), 2n + 1, 1), £(0, (3', . . . , n'))] (mod Y). 

We have E(tt - £l , (2', . . . , ri), 1) e F 
.Step 4- Let us show that 

D KO (X(i 1 ,...,i r ))€Y ioiri& 2 (\,n). (2.30) 
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Note that 

E(o,i' n ) e {D KO (f) |/e2l 2 }cy 

and that for r£0,ti, 

£ l (7Ti 1 £i 1 H h7r ir e ir ,(^ +1 ,-- - ,4_i),2n + l,i n ) G S 3 C Y. 

Since 

[■£7(71^ + h 7r lr £ lr , • • ■ , 2n + 1, i„),£(0, 4)] 

= (nA - n + 2r + 2)D KO {X(i u i r )), 

(12301) holds. □ 
3. Simplicity and dimension formulas 

Using the spanning set of q (Theorem 12.81) . let us prove the following 
Theorem 3.1. q is a simple Lie superalgebra. 



Proof. Let / be a nonzero ideal of g. By Theorem 12.81 it suffices to show that TUSU 
{D KO (l)}cI. 

First, assert that Dko(^) G I- By Lemma l2~2l / must contain a nonzero element Dko{J) 
with d2n+i(f) = 0. Let / = fox n > + j\ be the x n i -decomposition. Since 

[D K o(f),D KO (x n )} = (-ir^D KO (fo), 

one may assume that d n '(f) = 0. Next suppose Dxoif) '■= DxoifoXj' + fi) £ I, where 
/ = foXji + fi is the Xji -decomposition, j G 1, n — 1. Note that 

[D K o{f),D KO { Xj )] = {-lf {}) D KO {h) ± 0. 



One may assume that dj(f) — for all j G n + 1, 2n + 1. Write 

/ = a x^ + aix^- 1 ^ + ■■■ + a k -ix^ + a k , 
where i G 1, n, di(aj) — 0, j G 0, fc. Note that 
{D K o{f),D K o{ Xi ,)] 

The assertion follows. 

Second, assert that T C I. By Lemma [2~2l £7(0, g'), E(ni,{i'),j) E I for i,q £ l,n. 
Suppose i, q G 1, rt. If fej 7^ 7Ti — 1 or q^= i, then 

- £7(fc i£i) 0, 2n + 1, g) = [£7(fc 4£l + e,, 0, 2n + 1, g), £7(0, (?'})] £ £ (3.1) 

If fcj = 7Tj — 1 and q = i, find j 7^ i. Then 

^((7ri-l)e<,0,2n + l,i) 
= E(7r i) 0,2n+l,i) + (nA-7ri + l)^((7r i -l)E i ,(t / >,i)eJ. (3.2) 

The assertion follows from f|3. 1|) and (j3.2[) . 

Finally, it suffices to show that SQL This follows directly from that 

-£7(0, (*'), 2n + l, g) = [£?(0, (g')), £?( e „ (*'), 2n + 1, -7)] G I, 
where q 7^ i. □ 
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By Theorems 12.11 [2T6l and @, Theorem 4.7] we can compute the dimension of g: 
Theorem 3.2. 

n I n 

dimg = 2(]T ((2™" 1 - 2*"') £ ]!**„)+ flfa + 2) 

;=2 (u,i 2 ,...A)6./(i) c=1 i=i 

- E (:)-*•-«*-■ 

Proof. By @, Theorem 4.7] and (|1.4p . we have 

dim span F (Si U S2) = dim SHO' (n, n;t) 

= ^((2- i -2™^) £ 

;=2 (ii,t2,...,ii)eJ r (0 c = 1 



ri(Ti+2)-i. 



By @, Theorem 4.7] and (TO]) , we have 



dim span F (5 , 3 U 54) = dim SHO(n, n; t) + 1 

= ^((2-1-2--') £ IK) 
;=2 (i 1 ,i 2 ,...,i ! )GJ(O c = 1 

m 

+ [J( 7 r i + 2)-2». 
3=1 

Our formula follows from Theorems 12.11 12.61 and 12.71 □ 

To make a comparison between the special odd contact superalgebras and the other 
simple Lie superalgebras of Cartan type, we list certain known dimension formulas. 



Lemma 3.3 (see @, 0). Suppose to, n > 2, t G N" 

(i) dim W (to, n; t) = (m + n) • 2" • pE <= i *< , 

(ii) dim (to, n; i) = 2" • pE™ 1 *< _ 2. 



(hi) dim if (m, n; i) 



2™ . p E"=i *• j/ n - to - 3 ^ (mod p) 

2™ • p5J*=i if n — to — 3 = (mod p). 



(iv) dim 5 (to, n; t) = (to + n — 1) • 2 n ■ pEi=i — to + 1. 

(v) dim i/O (to, to; i) = 2 m • p^"=i *i — 1. 

(vi) dim SHO(n,n;t) = Y?U ((2 71 " 1 - 2-') E IlLi H.) + II?=ifa + 2) 



(»i,i2,...,ii)GJ(0 

2™ - 2. 



(vii) dim ifO(n, n + l;i) = 2 n+1 p^=i u 
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Corollary 3.4. SKO(p+2,p+3; (j>— l)/2,r) is not isomorphic to any Lie superalgebras of 
Cartan type W(m,n;t), H(m,n;t), KO(m,m+l;t) or SHO(m,m;t) for arbitrary integers 
m,n>2 1 re W+ 2 and t 6 N m . 

Proof. By Theorem 13.21 we have 

p+2 I 

dim SKO(p + 2, p + 3; (p-l)/2,t) = 2^ (V P+1 ~ 2 P+2 ~') £ 11^) 

i=i (i 1 ,i 2 ,...,i,)eJ(i) c=i 

P+2 

+n^+ 2 ))- 2P+2 - L 

i=i 

Then dimS'A"0(p + 2,p + 3; (p — 1 ) / 2 , t ) is odd and our corollary follows from Lemma 
I3~3l □ 



Remark 3.5. Further comparison between the special odd contact superalgebras and the 
special superalgebras is left to discuss in Section 5, where we shall use the structures of the 
outer superderivation algebras (see Corollaru \5.3\ and Remark \5.J$ . 

4. Superderivations 

Define a new multiplication [ , ] in O, 

[a, b] := D KO (a)(b) - (-ir^2(d 2n+1 a)b. 

Then (0, [ , ]) is a Lie superalgebra. Since g" is a subalgebra of KO(n, n + 1; A, t), it is 
easy to see that {a | divA(a) = 0, a <E O} is a subalgebra of O. By the mapping 

O — ► KO(n,n + l;t), D KO :a< — > D KO {a) 

is an isomorphism of Lie superalgebras. Therefore, 

g"^{a|div A (a) = O,aG0}. 

In this section we sometimes identify Dxoif) with / for / G O. Let Derg be the su- 
perderivation algebra of g. Then Derg is a Z-graded Lie superalgebra: 

Derg = © t6Z Der t g, Der t g := {0 S Derg | cpfa) C Q j+t ,Vj G Z}. 



For i G 1, 2n and f £ O, define 

e _/ 0, 9i(/)=0 

if I i, $(/) o. 

Let T := YJk=i Vh k, where /i fc := x k x k > . 
Lemma 4.1. Let /ii :— XiXe , t £ 1, n. T/ien /ii G Noro(g). 

Proof. For / G g, we want to show that [hi, f] G g. By Theorem 12.81 without loss of 
generality one may assume that / = /oa^n+i + fi is an element inTUSUjl}. Then 

[XiXi',f] = 5i>f o f X 2n+ i - S i f a l f X 2 n+l + ^i'/i/l ~ $ifi i a i + $i'fi)fu ( 4 -l) 

where i G 1, n. Now it needs only a straightforward verification. □ 
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Lemma 4.2. Iff e Nor o (0) and d 2n +i{f) = 0. Then f G q" + T. 

Proof. Since Xi G for all i G 1, 2n, we have [a?i,/] G and then A([a;,,/]) = 0. It is 
easy to verify that 9j(A(/)) = for all i G l,2n. It follows that A(/) e F. Consequently, 
A(/ - A(/)/i0 = 0. Therefore, / - A(/)/t 1 G fl" and / G g" + T. " □ 

Lemma 4.3. Nor (g) = q" + T. 

Proof. By Lemma 14.11 g" + T C Noro(g). Let us consider the converse inclusion. Let 
/ = foX2 n +i + /i G Noro(g) be the X2n+i-decomposition. Since 1 6 g, we have [/o^n+i + 
/i, 1] = 2/o G g and /o is a linear combination of Si U S 2 U {1}. Without loss of generality, 
suppose / G Si U S 2 U {1}. 



Case 1. Suppose fo G 2I2 U S2. In this case, /o is integral. Then there is g G 1, n such that 
/o-t 2 „+i + (-l) p(/o) («A - zd(/o))V 9 (/ ) G 0" C Nor (g). 

So 

(-l)P(/o)( nA - Z d(/ ))V 9 (/o)-/l 

= hx 2n+1 + (-l)P(/°)(nA - zd(/ ))V g (/o) - (/ox 2 „+i + /1) G Nor (g). 
By Lemma H21 we have 

(-l)pCM(nA - zd(/ ))V g (/ ) — /1 G 0" + T. 

It follows that 

/ Z2n+l + /l = /0^2n+l + /l - (-l) p(/o) («A - zd(/ ))V,(/ ) 
+ (-l)PC/o) (rl A-zd(/o))V g (/o) 

= hx2n+i + (-l) p(/o) (nA - zd(/ ))V,(/o) 

+f\ - (-l)PW°)(nA - zd(/ ))V 9 (/o) G 0" + T. 

Case 2. Suppose fo £ 2tx- By (|2.8|) there is r G 1, n such that /o = • ■ ■ , Since 

-(71A - ri + 2r)/ a;2„ + i + (zd(/i) - 2 - n\S ilfl + nXSi'jJx^d^ifi) 
= L/o^2n+i + fi,x 2n +i + nXx^x^] e 0, 

we have nX — n + 2r = 0, that is, fQX 2n +i G 0" C Noro(g). Therefore, fi G Noro(g). 
By Lemma [4.21 we know that /1 G 0" + T. Hence Norei(g) C g" + T and the proof is 
complete. □ 

One can directly verify the following two lemmas. 



Lemma 4.4. Let f G and [/, x,] =: &j, i 6 1, In. Let (ft G Der0 such that (ft{xi) — <f>(bi) = 
for all i G 1, In. Then <ft{f) G g_2- 



Lemma 4.5. Let s > — 1 and G Der t satisfy that (ft(Qj) — /or all j G — 2, s. J/ 
s + 1 > -2, t/ien = 0. 

Proposition 4.6. Der_20 = adg_ 2 , Der_30 = 0. 
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Proof. (1) Let us first show that Der_20 = adg_2- Let <f> G Der_20- Then (j)(Qj) = for 
j = —2,-1. Write (p(x2n+i + n\xiXi>) = Cj G g_2 for i € 1,^- Put ?/> := + ^ciadl. 
Then ^(flj) = f° r j — — 2, —1 and ip(x2n+i + nXxiXi>) = Ci — c\ for all i £ l,n. Suppose 
ip{xiXj) ~ dij G g_2 for * ^ j' G 1, 2n and ip(xiXi> — XjXj>) = eij G g_2 for i^j£l,n, 
(la) Note that 

[a^n+i + nXxiXi' , x 2n +i + nAa^X!/] = for all 1 ^ i G 1, n. 

Applying ip to the equation above, we have 

= [tjj(x 2n +i + nXxiXi), x 2n +i + riAxiXi<] = -2(c; - Ci). 

It follows that q = ci. 

(lb) Choose distinct i, j, fc, k' G 1, 2n. Applying tp to the following equation 

[XiXj,x 2n +i +n\x k x k ,] = 0, 

one gets 

= [ip(xiXj),x 2n +i + nXx k x k >] = [dij,X2n+i + n\x k x k >] = -2(%. 

It follows that dy = 0. 

(lc) For distinct k G 1, n, applying ^ to the following equation 

[XiXii — XjXji,X2n+l + ^AXfeXfe/] = 0, 

one gets 

= [ip(xiXi> - XjXji), X2n+i + nXx k x k >] = -2dj. 

It follows that dj = 0. 

Summarizing, we have V^So) = 0. By Lemma l4~5| ip = 0, that is, Derg_2 = adg_2- 

(2) It remains to show that Der_3fl = 0. Let (f> G Derg_3. Then <fi(Qj) — for j = 

—2,-1,0. Write for i G l,2n, j6l,n with j' ^ i, 

^(x^n+l + (-l)' lW («A - l)V i (x i )) = Cy G fl_2- 

Write for i, j, k G 1, 2n satisfying that A(xiXjX k ) = 0, 

(f)(XiXjX k ) = dij k G fl-2- 

Write for i,k G 1,ti,j G l,2n satisfying that A(xiXi'Xj — x k x k 'Xj) = 0, 

(J)(Xj,Xi' Xj X k X k ' X j) — Cij k G £J_2- 

(2a) Fix any i G 1, 2n and j G l,n with j' ^ i. Applying to the following equation 

[XrX2n+l + (-1)" W (nA - 1) Vj (x,), X 2n+ 1 + nXXjXjf] = X,X 2n +l + (-l) M(l) (nA - l)Vj-(Xj), 

we have 

[0(x i X2„+i + (-l) At(4) (nA-l)V : ,-(xi)), X2n+i+nAXjXj'] = 0(xjX 2 „ + i + (-l)'^ l) (raA-l)Vj(x i )). 
It follows that — 2c,j = cy, that is, cy = 0. 
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(2b) Suppose A(xiXjXk) = for some i, j, k £ 1, 2n. Applying <fr to the following equation 

[xiXj,x k x 2n +i + (-l) Ai(fe) (nA - l)xiXi'X k ] = ±(nX - l)xiXjX k , 

we have 

= ±(n\ — l)(f)(xiXjXk) = ±(nA — l)dij k . 
Thus, if n\ — 1 ^ then d^jfe = 0. Applying <p to the following equation 

[x i x j Xk,x 2 n+i + n\xiX V ] = (±n\ + l)xiXjX k , 

we have 

-2d ijk = (±n\ + l)d ijk . 

If nX — 1 = then nA + 3 7^ 0. It follows that dij k = 0. 

(2c) Suppose A(x %X X j Xf^Xj^'X j) = for some i, k £ 1, n, j £ 1, 2n. Applying cf> to the 
following equation 

X j X j t 'X X 2 ' ^ <Z/ 2 'X ^ *X j *X ^ *Z/ jE^ ' ] — *^ i *^ % ' *^ j ~^ *^ /c *^ & ' *^ J ? 

we have 

— \xjXj' X^Xi' , C^jTc] — Cij k . 

It follows that ejjfc = 0. The proof is complete. □ 
Lemma 4.7. Suppose <f> £ Dcr_ 4 g, t > 3. T/ien 

^((t-i)^.) = faUt-Wx., - x^- 2 ^x k x k ,) = 
for all i,k £ 1, n and j G 1, 2ra wif/i i ^ j', /c. 
Proof. Fix any i, /c <G 1, n and j £ 1, 2n with i 7^ j, j', fc. Write 

•Kx"*- 1 ^ W - x«*- 2 ) £ -)x fc x fc = d lfc £ _ 2 . 

Note that 

} = (t - 2)(x ((t )£i) Xj> - x (( * )£i) XfcXfc/), 
[x (( *- 1)e *W -i ( ^ 2)e - ) w,i 2n+ i+nAi J ^] = (t-2)(x« t - 1 ^')x l , -x^-^Wfc')- 

Applying <p to the two equations above, one can obtain that (t — 2)d{ k = and tdi k = 0. 
Since p > 3, we have difc = 0. Given i,k £ 1, n, j e 1, 2n with i 7^ j,j', k 7^ i, apply (f> to 
the equation below 

\ T ((t-l)Si) _ ((t-2) Si ) lei) .1 _ _ T ((t-l)£i) 

We have ^(x^- 1 ^^-) = 0. □ 

Lemma 4.8. Suppose t > 3 and 6 Der_ijj swc/i i/iai </>(x^ e ^) = /or a// i e l,n. TTien 
(j){x^ ke ^Xj) = /or aZ/ fc € 0,p*' — 1 and j £ 1, 2n wit/i « 7^ j'. 
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Proof. (1) We first show that (j}(x^) = for all fc G 0,p*° - 1. Note that (^{x^) = 
for all k G M- If fc > t, by applying to [x^ kei \x{\ = 6wx^ k ~ 1 ^ for I G 1, 2n we obtain 
by inductive hypothesis that 0(x(( fc-1 ) s <)) = = 0. Then by Lemma lOl cj)(x^ kei ^) G 

0-2 n flfc-t-2- Hence (f>(x^ ke ^) = for allt < fc < p*\ 

(2) Let us show that (j>(x^ ke ^Xj) = for all fc G 0,p** _1 , j G 1, 2n and i G 1, n with 

i' ^ i. 

(2.1) Suppose fc < t — 1. As x^ kEi ^Xj G 0fc-i, we have (^(x^^Xj) G 0fc-i-< and then 
<f>(x^Xj) = 0. 

(2.2) By Lemmaimi </>(a ((t-1)ei) :Ej) = 0. 

(2.3) Suppose fc > i — 1 and use induction on k. Put 

o ; := [x^xj,xi] = Su'X^-V^Xj + {-lY {l) 5 jV x^ for I G L>L 

By inductive hypothesis, 4>(bi) = <f>(xi) — 0. Then by Lemma [4.41 we have (f>(x^ k£i ^Xj) G 
0-2 l~l for all k > t — 1. Therefore, (f)(x^ kei 'Xj) = 0. The proof is complete. □ 

Lemma 4.9. Suppose t > 3 cmd </> G Der_ t g suc/i that <f>(x( ke ^Xj) = /or all k G 0,^'* — 1, 
i G T7n and j G 1, 2n wii/i i ^ j'. TTiera 0(x (fc£i) x 2 „+i + (nA - fc)V ? (x (fc£l) )) = for all 
q G l(ke l ,0). 

Proof. (1) Since £ > 3 and <\> G Der_ t g, we have <f>(x^ 6i ^ X2 n +i + (nA — l)V 9 (x^ e< ^)) = 0. 

(2) Suppose k = 2, t > 4. For any (/> G Der_ t g, it is clear that (/>(x^ 2e ^a;2n+i + (nA — 
2)V g (x(^))) = 0. 

(3) Suppose fc = 2,t = 4. Write ^(x^a^n+i + (nA - 2)V g (a;( 2£ *))) = c jg G 0_ 2 . Pick 
m =/= i,q. Applying <p to the equation that 

[x^X2n+i + (nA - 2)V q (x^), x 2n +i + n\x m x m ,} = 2{x^x 2n+1 + {n\ - 2)V g (x (2e * ) )), 

one can obtain that — 2ci q = 2ci q . If follows that Ci q — 0. 

(4) Suppose k > 2 and use induction on k. For j G 1, 2n, put 

bj := [x^x 2n+ i + {nX-k)W q (x^),x j ] 

= S i , j x« k - 1 ^x 2 n+i + 5 Vj (nX - k^.ix^- 1 ^) 

+5 q i j x ( - kEi) x q , + Sqj(l - 5 i0 ){nX - fyx^xj + x {k£i) x r 

By induction hypothesis, we have 4>{xj) = (f>(bj) = 0. Then by Lemma 14.41 
4>{x^x 2 n+i + (nA - k)V q (x^)) G 0- 2 n fe _ t . 

(4.1) Suppose k^t-2. Then ^(x^a^+i + (nA - k)V q (x^)) = 0. 

(4.2) Suppose k = t-2. Write <j){x^ ke ^ x 2n+1 + (nX - fc)V 9 (x( fce *))) = c lq G 0_ 2 - Applying 
<t> to the equation below, 

[x {ke * ) x 2n +i + {nX - k)V q {x {k£ ^) 1 X2n+i + nXx q x q >] = k(x ike ^x 2n+1 + (nA - fc)V g (x (fc£l) )) 

one gets —2ci q = kci q . 

(4.2.1) If k + 2 ^ (mod p), then c l(? = 0. 

(4.2.2) If k + 2 = (mod »), applying <fi to the equation 

[x ((k - 1)£ ' ) x 2n+1 + (nX - (fc - l)^^ 1 ^), x^x 2n+1 + (nA - l)V 9 (x^)] 
= (fc - 2)(x^)x 2 „+i + (nA - k)V q (x (k ^)), 

we have Ci a — 0. □ 
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Proposition 4.10. Ift>3 is not a p-power, then Der_ 4 g = 0. 

Proof. Let <f> £ Der_ t g. By Lemmas 14.81 14.91 and Theorem 12.81 it suffices to show that 
4>{x^ te ^) = for all i £ 1, n. Let <j){x^ te ^) — Ci £ g_ 2 and pick i ^ k £ 1, n. Applying <f> to 
the following equation that 

[x (te '\ x 2n +i + n\x k x k ,\ =(t- 2)x {Ut \ 

one can obtain that — 2cj = (t — 2)ci and therefore, tei = 0. 

If t ^ (mod p) 7 then = 0. Otherwise, write t as the p-adic from 

i 

t = X! - a * < P> ai ^ °- 

As t p l , we have 

^(a^W - asCfr'-^ZfcifcO G b! _!_ t] = 0, 

^((*V+l)e ())efl[ _ pi _ i]=0 . 

Applying </> to 

[ T ((*V + l)ei) T (p ! £i) T ., _ T ((p ! -l)e I ) T , T ,,l - ( t \ T (tei) 

VP7 

one gets <p{x^ tei ^) = 0. The proof is complete. □ 

Proposition 4.11. Let t — p d for some d £ N. Then Der_ t g = span F {9* i £ 1, n}. 

Proof. Let E Der_ t g. Then (^{x^ 6 ^) — ct £ g_2- Putting tj) := cj) — Y^j=i c j®p we 
have ip(x( tEi )) — 0. Then by Lemmas 14. 8[ 14.91 and Theorem 12. 8[ we have ■0 = 0, that is, 
4> = 2j=i c jdj- This proves 

Derg_ t C span F {<9* | i £ 1, n}. 

Note that in general, 

[Of, D KO {a)] = D KO (df(a)) and div A (cf (a)) = df (div A (a)) 

for a G and r G N. One sees that <9f is a derivation of g and then the converse inclusion 
holds. □ 

Given i £ 1, to, an element a G is called x^-truncated if each nonzero monomial kx^x w 
of a satisfies that a 2 ; < p ti — 1. We need a technical lemma: 

Lemma 4.12. Suppose Oi £ O satisfy that di(aj) = (—l^W^'djfai) for all i,j £ 
1, 2n + 1. The the following statements hold. 

(1) di(ai) = /or all i £ n + l,2n+ 1; 

(2) For i G l,7i, Oi /ias on/?/ one nonzero monomial of the form CiX^ i6i \ Ci £ F; 

(3) If ai is Xi-truncated, then there exists f £ O such that ai — di{f) for all i £ 1, 2n + 1. 

Lemma 4.13. If <f> £ Derg, then there is f £ O such that ((/>— ad/)(g.,) = for j = —1, —2. 
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Proof. Let 4> € Der Q g, aeZ 2 . Put 

a 2 „+i := (-l) a ^(l) 

and for t 6 1, 2n, 

By applying to [1, xy] = for i G 1, 2n, we have 

(-l) Q 2[a 2 „ +1 ,^] + (-l^+^+^M;] + (-ir+^ a [l,a 2 „+i^] = 0, 

that is, 

(-l)°+f(0«2a i (o 2n+ i) + 2ft n+ i(o 2n+ ia; < 
= (-l) Q+ " (i)a+ ' l(i) 2ft Jn+ i(o i ) + (-l) a+ ^«"29 2 „ +1 ( a2 „ +1 ^). 

It is easy to see that 9 2n +i(a 2 „ + i) = 0. Therefore, 

d l (a 2n+1 ) = (-ir^d 2n+1 (a l ) for all i G L>L 

Since [av, Xjv] = for i, j G 1, 2n with j ^ i' , we have 

It follows that 

(_l)M»>+M0+»<j)('»+^'))a.( fl .) _ (-l)^( i ) Q +^)+ Q +^')a 2 „ +1 (a J )a; J , 

_(_l)^<*+^)(«W)) a . (x ., a ^^ 

+ (_ 1 )a( M (i)+M(j))+»«(j)+M(<')a.( aj ) _ (-l) a (rt0HXi))+MCj) x .,fi^ +1 ( Oj .) 

+(_i)°(M«)+M(j))+Mi')a.( a;j ., 02n+1 ) _ (-i)"^«+^^)^a 2 „ +1 ( a;j v a2 „ +1 ) = o. 

Note that 

_(_l)M(<)a+/*(i)(a+/*(*'))fl(.( a ;., 02n+1 ) _ (-l) a (^)+^))+^^)^a 2 „ + i( aj ) = 0; 

(-lT {t)a+a+Kl,) d 2n+1 (x t ,a 2n+1 )x r = 0; 
(-l) a(M(i)+MW) WWi0tya2n+i) = 0. 

We have 

d j (a i ) = (-ir^d i (a j ). 
In the same way, applying <f> to [£i,2;i'] = (—1)^1 for i G l,2n, we conclude that 

(.^(Oa+rtO+MWa+rtO^o.,) - (-l)* 4 (0«W)+<H-M(i)^ n+1 ( .,) a; ., 

+ (_l)Mi0«+Mi)(«+^) a . (x . a2n+l) _(_ 1) ^(Oa+a+^ a2n+1 ^. a2n+l)x . ; 
+ (_ 1 ja M (.')+K')«+M')+M(')a i ,( fli ) _ (_ 1 )a M (i')+M(0«+M(i) a; .5 2Ti+1 ( a .) 

+ ( _ 1) a /1 (i')+(i(0«+/.(i)^( Ij , fl2n+1 ) _ (-l)^')+M<* Xi d 2n+1 (xi,a 2n+1 ) 
= (-lT {t)+a 2a 2n+1 . 
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Since 

.(.l^Oa+MO+^W^^)^, + (-i)«*«')+/'W^(*)^( a! ., fl2n+1 ) 

+ (_l)M(<0a+MW(a+^i)) ft ( Ii ^ +1 )_(_ 1 )a^{i')+M(<)a+*.(0 a ; iflijn+1 ( a4 ) 

= (-1)^ )+Q 2a 2 „ +1 

and 

(-l)" (i ' )a+a+M(l) 92n+i(^a 2 „ +1 )^ = (-l)^ (i ' )+ ^ l)Q a; i a 2n+ i(^ a2 „ +1 ) = 0, 
one can gets 

dtfa) = (-l)" (i) ' l(i ' ) 5 i /(a i ) for aUi e 1^2n. 

We have proved that 

9i(aj) = {-iT^^djia,) for all i,j 6 l,2n+ 1. 

Next, we want to show that dj is Xj-truncated for i 6 1, n. Pick i, i' j E 1, n. Applying 
to the following equation that 

[#2n+i + nXxjXf, 1] = 2, 

one gets 

[0(x2t»+i + nXxjXf), 1] + [x 2n +i + nXxjXy, (f)(1)] = 20(1), 

that is, 

-(-l) Q 29 2n+1 (0(x 2n+1 + nA^-^O) - »(0(1)) 
-2a;an+ift!n+x(^(l))+nA(i i ,S J -/(0(l)) -^^(0(1))) + 20(1) 
= 20(1). 

Hence 

- d 2n+ i(<p(x 2n+1 + nXxjXf)) = D(a 2 „+i) + nX{xjdj(a 2n+ \) - Xj'df(a 2n +i))- (4.2) 
Applying to the equation that 

[Xi',X 2 n+l +nXXjX-ji] = — £{/, 

one can get 

[(l>(Xii), X 2n +1 + nXXjXj'} + [xv , 4>(x 2n +i + nXXjXji)] = -(j)(xi>), 

that is, 

[(-l)" (l)o+K,) a, - (-ir^ a x i/ a 2n+1 ,X2n + i + nXx j x f ] 
= -[xi'^fan+i+nXxjXj,)} - (-I^Wo+mWo. + (~l)^ a x l ,a 2n+ i- 
In combination with (|4.2p . we have 

(-l)"( ! ) a +"Ws( as ) - 2(-l)"( t ' a +"Wa ! + 2(-iy^ a+ ^d 2n+1 {a{)x2n+i 
+ {-lY^ a+ ^nX{d j {a i )x j -d j ,{a i )x r ) - (-l)^« Q S)(^a 2n+1 ) 
+ (-l)^ a 2xi,a 2n+1 + nX(-(-ir^ a d j (x i ,a2n+i))x j - (-1)^+1*0) dj ,( ai )x f ) 
-di(4>(x 2n+ i +nXxjXf)) + Xi>(D(a 2n+ i) + nX(x j d j (a 2n+1 ) - Xj>df(a,2n+i))) 
= -(-l)M*)«+MW a . + (-l)MW« a;j , a2n+1 . 
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By Lemma WJ2\ 2), 

^ where x is Xi-truncated. Substituting with 
x + CiX^ ie ^ and observing the coefficient of x^* ei ^ we obtain that niCi — 2ci = — Cf. 
Consequently, 2c, = 0, that is, a, is x^-truncated. By Lemma f4.12f l) and (3), there exists 
/ e O such that 

a,: = <%(/) for all i e l,2n+ 1. 

Then we have 

(0-ad(/))( fli )=O fori = -2,-1. 

By Lemma l4~5| the proof is complete. □ 

Lemma 4.14. Suppose <fi s Derjg, t > — 1. T/ien £/iere exists f £ O such that <f> = ad/. 

Proof. Let € Derg. By Lemma [4.131 there exists / e O such that (</> — ad(/))({jj) = 
for j = —2, — 1. Since i > — 1, by Lemma T4. 5 1 we have <p — ad/ = 0, that is, (f> — ad/. □ 

We are in the position to determine completely the superderivation algebra of the special 
odd contact superalgebra g. Recall that T := Y^k=i ^ x k%k' ■ 

Theorem 4.15. Derg = adg" + adT © span F {<9( | 1 < di < U — 1, % e 1, n}. 

Proof. Note that any p-power of an even superderivation is again an even superderivation 

and that [[g", g"], [g", g"]] = g. By Lemma[01 we have Derg D adg" + adT © span F {af d * | 
1 < di < ti — 1, i € 1, n}. The converse inclusion follows from Lemma l4~3l Propositions 14. 6[ 
QUI |4~TT1 and Lemma l4~14l □ 

Remark 4.16. The degree derivation deg of g is 

— adx2„+i = — ad^n+i + nXx\Xi') + n\&d(xixi>) G adg" + adT. 



5. First cohomology 

Recall that g denotes the special odd contact superalgebra SKO(n,n + l;A,i), where 
n > 3 is an integer and t :— (t\, . . . ,t n ) is an n-tuple of positive integers. Denote the 
outer superderivation algebra of g by Der ou tg := Derg/adg, which is isomorphic to the first 
cohomology group. In this section we shall characterize the structure of Der ou tg and give 
an application for the isomorphism problem between modular Lie superalgebras of Cartan 
type. 

For simplicity, we introduce some symbols. Let (ii, «2, ■ ■ ■ , be a fc-tuple of arbitrary 
positive integers. As in usual, put 



rii<7</<fc(*i 



In 



sgn(ii,i 2 , ...,% k ) .- 

llIi<i<j<fcW -h)\ 



which is ±1. Write the integers 



fce6 (A,n) V / fcSe 2 (A,n) V 

n — k is even n — k is odd 
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Here we recall that for A G F, 

S,(A, n) := {fc € 0~ri | nA - n + 2k + I = e F}. 
Let V := Vq ffi Vj be a Z 2 -graded vector space where 

Vo := Vk> © Vbi © V 02 ffi Vb 3 , V 03 := S' nX _ X F • 1, 14 := Vn © V 



12. 



V 02 

Via 



= span F {X il ,... iir | r £ 6 2 (A,n), (it, . .., i r ) G J(r),n - r is odd}; 
= spariflYj-^...^ | Z G 6 (A,n), (ji, . . ., ji) G J(Z),n- Z is even}; 
= apan ¥ {Xi lt ... i i r | r G ©2(A, n), (ii, . . . , i r ) G J(r),n - r is even}; 
= span F {y,^...j, I I e & (X,n), (ji, . . G 3(1), n- I is odd}; 



dimVoo = \t\ — n, dim Vol © V02 = Zo(n, A), dimVj = l\(n, A). 
Note that V is of dimension 

lo(X,n) + k(X,n) + \t\ -n + S'nx^-y. 
Moreover,!/ becomes a Lie superalgebra by letting 

[Voo, V] = [V 03 , V] = [Vn + Vi, V01 + V n ] = [V 02 + V 12 , V 02 + V X2 ] = 

and 

f 0, (ii, i r ) ^ (ji+i, . . . , j„) 

I <^A -lSgn«+l, ■ • ■ ,C*2) ■ ■ ■ > C) 1 ! ■ ■ • , V) = (jl+1, ■ ■ ■ , jn)- 

In particular, if 5' nX _ 1 = then V is an abelian Lie algebra. 

Let / G EndV be such that f\ Voo = 0, f\v m ®V ^®V l = ^v 01 (bv 02 (BV 1 and f\ Vo3 = 2id Vo3 . 
Denote the semidirect product by £ := F/ k V. Then £ is a Lie superalgebra of dimension 
Zg(A, n) + Zi (A, n) + \t\ — n + 1 + S' nX _ v Consider the centralizer of g in K O, 

Cko(&) ■■= {eeKO I [e, ] =0}. 

Lemma 5.1. Cko(q) = 0. 

Proof. Let / be an arbitrary element of Cko(q) and / = /o^2n+i + fi be the £2,1+1- 
decomposition. Note that g contains 1, Xi for i G l,2n and £2„ + i + nAxiXi'. We have 
/o = since 2/o = [/, 1] = 0. Similarly, one gets / G F from the equation that [/, 2^] = 
for i G 1, 2n. Since —2/ = [/, X2 n +i + n\x\X\*\ = 0, we have / = 0. □ 

Theorem 5.2. Der out g = £ and 



dim Der out fl = £ ( " ) + ]T ( " ) + \t\ - n + 1 + < 



A; / \ k 



nA,-l- 



Proof. Let p : Derg — > Der out g := Derg/adg be the canonical homomorphism. By Theo- 
rem [4TT51 Der out g is spanned by 

{p(adX(h, . . . , v)) I r G 62 (A, n), (ii, . .. ,i r ) G J(r)} U {p(ady) | j/ G £5} U {p(adxixi0} 
U{p(9f dl ) I 1 <d, <ti-l,iG T^}uR A ^ lP (adG)}. (5.1) 
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Note that span F {p(<9f ) | 1 < di < U — l,i £ 1, n} (~l p(adg") = and ¥(p(a,dxiXi')) PI 
p(adfj") = 0. We may prove from Lemma fSTTI that the above set l|5.1j) is F-linearly inde- 
pendent. Suppose 

a G ...,v) | r e 6 2 (A,n), (n, e J(r)} u S5. 

For i,j G l,n, 1 < di < i, — 1, 1 < < tj — 1, (ii, . . . ,i r ) G J(r) and (ji, ■ ■ ■ ,ji) G J(Z), 
we have 

[p(adxia;i'), p(ada)] = p(ada), 
[p(adxia;i'), p(adG)] = 2p(adG), 

lp(df ),p(Der( Q ))} = [ P (adS 5 ),p(adS 5 )] = 0, 
[p(ada),p(adG)] = [p(adX(ii, . . . , i r ), p(adX(ji, . . .,jt))] = 0, 
\p(adX(i lt . . . , i r )), p{&dE(ir n + --- + ir h , . . .,j' n ),2n + 1))] 
= (-l)'' (n -'' +1) [p(ad J B( 7 r J1 + ■ • • + n 3l , . . .,j' n ),2n + l)) >P (adX(*i, . . .,*,.))] 

0, (i 1 ,...,i r ) ^ (ji +1 ,...,j n ) 

^X-lSgn^r+l' •••>4> i 2)-' ■ ,0(adG), •••) V) = ■ ■ ■ ,jn)- 

Now one may easily establish a Lie superalgebra isomorphism of Der out g onto £. The 
dimension formula follows. □ 

Corollary 5.3. SKO(p + 2,p + 3; (p— 1)/2, r) is not isomorphic to S{m, n; t), HO(m, m;t) 
or K(m, n; t) for any m, n > 2, r G N p+2 and t G N"\ 

Proo/. By Theorem [Ol 8, Theorems 2.12 and 2.4(h)] and [9, Theorem 22], one sees that 

Der out S(m,n;t) ^ Der out SKO(p + 2,p + 3; (p - l)/2,r), 
Der out ff 0(m, m; i) ^ Der out SifO(p + 2, p + 3; (p - l)/2, r), 
Der out if(m, n; i) ? Der out 5KO(p + 2,p + 3; (p - l)/2, r) 

for all m, n > 2, r G N p + 2 and t G N m . Therefore, 5ATO(p + 2,p + 3; - l)/2,r) is not 
isomorphic to S(m,n;t), HO(m,m;t) and K(m, n;t) for any m, n > 2, r G N p+2 and 
teN m . □ 

Remark 5.4. By Corollaries \3.4\ and ] 5. 31 the family of finite dimensional simple special 
odd contact superalgebras does contain "strange" ones which are not isomorphic to any 
simple Lie superalgebras of Cartan type W, S, H, K, HO, KO or SHO. A complete consid- 
eration for the isomorphism problem between modular Lie superalgebras of Cartan type is 
beyond the scope of the present paper. 
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